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studies have therefore, in the perspective of the current WTO negotiations, analyzed whether 'decoupled' policies are really decoupled (e.g. Chau and de Gorter 2005; de Gorter 2007; Goodwin and Mishra, 2006; Hennessy, 1998; OECD, 2001 OECD, , 2004 Serra et al, 2005; Sckokai and Moro, 2006) .
Few studies have looked at the income distributional effects of decoupled payments. Kilian and Salhofer (2008) focus on the EU's Single Farm Payment (SFP) and show that its income distributional effects depend on the implementation model (e.g. historical versus regional model). Ciaian and Swinnen (2006; focus on the Single Area Payment Scheme (SAPS) system in the New EU Member States (NMS) and analyze how the effects are influenced by land and credit market imperfections.
The two important elements of the analysis of decoupled payments are the tradability of entitlements and the time schedule of the effects. First, the distributional effects of the payments will depend on whether entitlements are transferable, and, if so, whether they are freely transferable separately from land or other assets. In their analysis Kilian and Salhofer (2008) assume full tradability of SFP entitlements in the EU. In contrast, Ciaian and Swinnen (2007) assume that the SAPS entitlements are non-tradable in the NMS. In reality, the EU and national regulations often allow trade with SFP entitlements, but only under certain conditions (see table   1 ). For example, the entitlements cannot be sold in the first year of the SFP implementation.
Trade is not allowed among member states (MS) and several MS further impose constraints on trade among regions. 3 Hence, it is important to analyze how the tradability of entitlements affects the distributional impacts of the SFP.
Second, regarding the temporal scale of the effects, both Kilian and Salhofer (2008) and Ciaian and Swinnen (2007) adopt a static framework. However, the allocation of entitlements is likely to have important dynamic effects. On the one hand, subsidy payments may induce structural changes in the economy, such as productivity growth and exit/entry of farms. On the other hand, structural changes may affect the distributional effects of subsidies. Hence, it is important to analyze the distributional impacts of the SFP both from a static and dynamic perspective.
The objective of this paper is to develop a general model and to analyze the impact of decoupled payments, such as the EU's SFP, by explicitly considering the impact of entitlement tradability and looking both at dynamic and static effects.
The paper is organized as follows. We begin by briefly introducing the Single Farm Payment policies in the EU. Next, we present the underlying land market model which we use for analyzing the distributional impacts of the SFP. In sections three and four we analyze the distributional impacts of the SFP under different implementation models and entitlement tradability conditions from static and dynamic perspectives. Section six concludes by summarizing the key findings of the study.
Single Farm Payments in the EU
Until recently most of the CAP subsidies were coupled to farm production. The CAP was fundamentally re-organized in 2003, when it was decided that in the future farm subsidies will be given as a fixed set of payments per farm, the so-called single farm payments (SFP). The SFP is an entitlement, which depends on the amount of "eligible hectares" of farmland (equivalent to the size of the entitlement). The number of entitlements equals the average eligible hectares the farm has cultivated in the reference period.
SFP implementation models
The EU member states can choose between three SFP implementation models: the historical model, the regional model, and the hybrid model (see table 2 ). Under the historical model, the SFP payment is farm-specific and equals the support the farm has received in the "reference" period. Under the regional model, an equal per hectare payment is granted to all farms in the region.
The hybrid model is a combination of the historical and regional models. Some member states initially implemented one SFP model and then moved to another model. For example, Finland and Germany implemented the dynamic hybrid model and then moved to the flat rate model. Some member states, such as the UK, implement different SFP models in different regions within the country.
The tradability of entitlements
In the EU member states, the tradability of entitlements can be constrained by two types of constrains: regulatory constrains and market imperfections. Both types of tradability constrains may have distributional implications of the SFP benefits.
The SFP entitlements are tradable but only within EU member states, not among them, and under certain conditions. The EU regulations specify that lease and similar market transactions with entitlements are allowed only if the transferred entitlements are accompanied by an equivalent number of eligible hectares of land. A farmer may transfer his payment entitlements without land only after (s)he has used at least 80 % of his payment entitlements during at least one year or, after (s)he has voluntarily given up to the national reserve all the payment entitlements (s)he has not used in the first year of the SFP application. If more than 20% of the value of SFP is allocated from the national reserve then the entitlement cannot be transferred for 5 years.
EU member states can impose additional restrictions on the transfer of entitlements. For example, a member state may decide that payment entitlements may only be transferred or used within the region. Member states may also require that in the case of sale of payment entitlements without land up to 50% and in the case of sale of payment entitlements with land up to 10% must be reverted to national reserve. In terms of entitlement tradability Portugal is one of the most restrictive countries. Table 1 summarizes the tradability of entitlements by the EU member state.
In addition to regulatory constrains, the tradability of entitlements may also be constrained by market imperfections; for example by imperfectly functioning rural credit markets. Given that the SFP gives the right to a future stream of subsidies, in competitive markets a potential buyer would need to pay the net present value of the future stream of subsidies to the seller. If the buyer is credit constrained then his/her ability to pay this price is reduced. The effect is a lower market price of entitlements which reduces the owner willingness to sell their entitlements. Hence, imperfect credit markets may affect trade in entitlements.
Conditional SFP payments
In the EU the farm eligibility for the SFP is subject to cross-compliance. A farmer receiving the SFP support must respect Statutory Management Requirements (SMR) (i.e. public, animal and plant health, environment, animal welfare requirements) and maintain land in Good Agricultural and Environmental Condition (GAEC). The SMRs are based on pre-existing EU Directives and Regulations, such as the Nitrates Directive. Maintaining agricultural land according to the GAEC is a new requirement, which aims to prevent abandonment and severe under-management of farmland. Farmer failure to respect these conditions can lead to reduction or complete cancellation of the SFP.
According to the European Commission, the cross-compliance requirements do not introduce substantive new obligations to farmers. Its main objective is to enforce the existing EU and national legislation. However, before the 2003 CAP reform, the cross compliance policies had environmental focus. Farmers were expected to comply with environmental protection requirements as a condition for benefiting from the CAP support. The 2003 CAP reform made cross-compliance compulsory and extended the coverage of requirements in the fields of environment, public, animal and plant health and animal welfare.
Static versus dynamic effects
Theoretically, a truly decoupled policy affects agricultural markets neither in the short-run nor induces long-run structural adjustments in the agricultural sector. In reality, however, the SFP may affect agricultural markets both in the short run and in the long run. For this reason, we first analyze the effect of the SFP on land markets and on the distribution of policy rents from a static perspective. We define "static effects" as adjustments that do not include "structural changes", where structural changes are defined as changes in farm productivity or in farm population. The effects with structural changes are defined as "dynamic effects" of the SFP, and are analyzed in section 4.
Static effects of the SFP
In this section we analyze the SFP impacts from a static perspective with respect to the tradability, conditionality and size of entitlements. First, we briefly introduce the model, which we use for the analysis.
The model
Consider an agricultural economy with two farms. 4 We assume that farm 1 represents n farms of the same type and farm 2 represents m farms of the same type. The output of each farm is assumed to be a continuous and increasing function of the amount of land used ( i A with i = 1, 2).
The output price (p) is assumed fixed and the same to all farms. The entire land is owned by land owners, which rent it to farmers. 5 Farms maximize their profits ( i ∏ ) which is the difference between sales revenue and land rent:
(1)
where r is rental rate and )
for i = 1, 2. Farms compete for land by renting the amount of land that maximizes their profits:
(2) r pf i A = with i = 1, 2 Figure 1 illustrates the land market. The horizontal axis represents the amount of land.
The total agricultural land (A T ) is assumed to be fixed. Land rented by farm 1 (A 1 ) is shown from the left to right on the horizontal axis and land rented by farm 2 (A 2 ) is shown from the right to left with A 2 = A T -A 1 . The vertical axis measures the rental price and subsidies. The land demand
Under the historical SFP implementation model model, the variation in the entitlement value between farms depends on the variation of subsidies which farmers received in the reference period. The historical model is shown in Figure 2 , where we assume that the per hectare entitlement value of farm 1 is higher than of farm 2, 2 1 e e > .
Proposition 1: In a static framework and with all land eligible for the SFP, the SFP benefit farms with and without tradability of entitlements and with implementation of either historical model, regional model, or hybrid model. In other words, the SFP is not capitalized into land values.
First considered that the entire land which farms used before the introduction of the SFP is eligible for the SFP. Figure 1 illustrates this situation. 9 Before the introduction of the SFP, the equilibrium set of land allocation and rent is (A * , r * ). This implies that the eligible area of farm 1 is equal to A * (A E 1 = A * ) and the eligible area of farm 2 is equal to A T -A * (A E 2 = A T -A * ). First, we consider the case when entitlements are non-tradable, and afterwards we analyze what changes with trade in entitlements. 10
Non-tradable entitlements
Under the regional SFP model the value of entitlement is equal for both farms, e e e = = 2 1 . Farms do not receive payments for land that they rent above the eligible area, A E 1 and A E 2 in Figure 1 respectively. First consider the case when farm 1 wants to rent more land than the eligible area (A E I ). Given that the total land supply is fixed, in equilibrium farm 2 has to rent less land than its eligible area (A E 2 ). In this case, i.e. over the domain T A A − * , the respective land demand functions are determined by:
For the additional land without entitlements farm 1 cannot pay more than the marginal profitability of land. In contrast, farm 2 is willing to pay a higher rent up to e.
Next, consider the inverse case when farm 2 wants to rent more land than its eligible area (A E 2 ). In this case the corresponding demand functions over the domain * 0 A − are defined by:
In this case the reverse logic holds. The SFP payments increase the land demanded by farm 1.
The rent that farm 1 is willing to pay is increased by e. Equations (3) and (5) for farm 1 and equations (4) and (6) for farm 2 imply kinked land demand functions with the SFP. This is illustrated in figure 1 . Starting from the right hand side in figure 1 and following the thick lines, the land demand of farm 1 is given by D e 1 D 1 whereas land demand of farm 2 is given by D 2 D e 2 . At A * the land demand for both farms coincide, which is represented by thick vertical line.
The land market equilibrium with the SFP is (A e * , r * ). Compared to the equilibrium situation before the SFP implementation, both land allocation, A * = A e * , and equilibrium rent is the same. If farm 1 wants to rents marginally more land than A * , it is willing to pay only r * (determined by D 1 ). Similarly, if farm 2 wants to rent marginally more than A T -A * , then the rent that farm 2 is willing to pay is r * (given by D 2 ). Hence, the equilibrium land rent is r * . Given that no farm is willing to pay more than its marginal profitability for additional land, farmers gain all SFP subsidies, equal to area FGHK in figure 1, which represents the total value of the SFP. Gains of farm 1 are equal to area FH and gains of farm 2 are equal to area GK.
Under the historical SFP model, the value of entitlements may differ between farms. In figure 2, the per hectare entitlement value of farm 1 is larger than the per hectare entitlement value of farm 2, 2 1 e e > . As above, assume that the entire land, which farms used before the introduction of the SFP is eligible for subsidies. Similar to the regional model, in equilibrium, the marginal willingness of renting additional land is not affected by e. Given that farms are not eligible for more entitlements than their eligible area (A E 1 = A * for farm 1 and A E 2 = A T -A * for farm 2), the equilibrium is at (A e * , r * ) which is equal to the regional model and equilibrium before the SFP implementation. All SFP benefits accrue to farms (area FGH in figure 2), which is equal to the total SFP value. The gains of farm 1 are equal to area FG and the gains of farm 2 are equal to area H. The only difference from the regional model is that farm 1 gains more from the SFP than farm 2.
Tradable entitlements
The tradability of entitlements does not affect these static results. Also with tradable entitlements farms will retain the entire benefit from the SFP. In other words, the SFP will not be capitalized into land values. First we explain the impact of entitlement tradability for the regional model and then for the historical model.
As shown in figure 1, when farms want to rent more land than the eligible area, in equilibrium they are willing to pay a rent equal to land productivity. Their marginal willingness to pay for rented land is not affected by e. This is because farms are not eligible for additional entitlements for rented land exceeding the eligible area. However, if the entitlement price (say p e1 ) is lower than the value of the entitlement (p e1 < e), the marginal gains of buying additional entitlements are positive (equal to e -p e1 > 0), implying that farms want to rent more land and buy additional entitlements. Competition for land driven by competition for entitlements will bid the market price of entitlements up to p e * = e. In equilibrium neither land allocation nor equilibrium rent will be affected (A e * , r * ) and the equilibrium price of entitlements will be p e * = e.
The entire SFP benefits will accrue to the owners of entitlements. However, given that farms do not have incentives to adjust their amount of rented land, there will be no trade in entitlements even though the entitlement price will be p e * = e. 11
As in the regional model, the SFP does not affect the equilibrium marginal profitability of land under the historical model. Hence, allowing for tradability in the historical model will not change the above results that all benefits accrue to farms. In equilibrium, the market price of entitlements (p e * ) will be equal to the entitlement value. However, the market price will not be the same for all entitlements, because the per hectare value of entitlement differs between farms ( 2 1 e e > in figure 2). Potential buyers of entitlements will be willing to pay a price up to the value of the entitlement. The equilibrium price of entitlement of farm 1 (p e1 * ) will be equal to e 1 (p e1 * = e 1 ) and the equilibrium price of entitlement of farm 2 (p e2 * ) will be equal to e 2 (p e2 * = e 2 ). As above, trade in entitlements will not take place in this static case.
Conditional SFP payments
Depending on the nature of the conditions, farm gains from the SFP may be reduced. If the additional requirements imposed by the SFP were not present before implementation of the SFP and are not required for non-participating farms, then net benefits from the SFP may be squeezed by the cross-compliance implementation costs.
Proposition 2: Conditional SFP payments may reduce farm benefits from the SFP, depending on the nature of the conditions, but they do not affect land capitalization (which is equal to zero). 11 Note that in a multi-period model perfect credit market may be required to allow tradability. The farmer can activate the purchased entitlement on a yearly basis. In competitive markets the value of the entitlements will be equal to the net present value. The farm must have access to capital (equal to the price of the entitlement) in order to be able to finance the purchase of entitlements.
If cross-compliance does not cause additional costs to farms (c=0), then farm benefits from the SFP are not affected. However, the evidence from the study Alliance Environment (2007) To show the impact of cross-compliance on farm benefits, we model cross-compliance as an additional cost (c) which farms face to be eligible for the SFP. 13 First, consider the regional SFP implementation model with positive compliance costs for each eligible hectare, c>0. The effect of positive compliance costs is illustrated in figure 1. As shown above, the rented area and the rental price equilibrium with and without the SFP is (A e * , r * ). However, because of compliance costs c for each hectare, the net benefit per entitlement reduces to e -c. Compared to the case with zero cross-compliance costs, the net farm benefits from the SFP are reduced by area HK. The net farm gains from SFP with compliance costs are equal to area FG in figure 1: farm 1 gains area F and farm 2 gains area G.
If entitlements are allowed to be traded, then the SFP compliance costs also affect the market price of entitlements. Buyers are willing to pay a reduced price because of the compliance costs. In the case of the regional model, the equilibrium price of tradable entitlements is p e * = e -c.
In addition, the enforcement of cross-compliance is an important issue (Bartolini et al. 2008 ). The net effect of cross-compliance requirements on farm gains from the SFP depends on how strictly they are enforced. If the enforcement is weak, then the effective compliance costs (c) might be lower and gains from the SFP higher for the deviating farms. In the extreme case, when there is no enforcement (c=0), the SFP gains are unaffected.
Relative size of allocated entitlements
In this section we will relax the assumption that the size of the allocated entitlements is equal to the total eligible land area. As above, we analyze how the size of the allocated entitlements affects equilibrium rent distribution under different SFP implementation models and tradability assumptions.
Proposition 3: If the total size of allocated entitlements is larger than the eligible area, then the SFP gets capitalized into land values. Under the regional model the SFP is then fully capitalized into land values. Under the hybrid and historical models the SFP is then partially capitalized into land values.
Non-tradable entitlements
Assume that farms receive entitlements such that
. The effect of the excess supply of entitlements under the regional model is illustrated in figure 3 . Given that the total number of entitlements is larger than the total eligible area
, and farms need land to activate their entitlements, farms will not be able to activate all their entitlements. Profit maximizing farms will compete for land in order to activate their unused entitlements. Competing farms will underbid the market price for land until its marginal profitability. As a result, the entire SFP will be capitalized into land rents. The equilibrium rented area and rental rate are A e * , r * +e.
This result is driven by the assumption of competitive markets where a large number of farms compete for land, implying that if a farm would not be willing pay rent r * +e, then landowners could always find another farm with unused entitlement willing to pay this rent. Hence, under the excess supply of entitlements all benefits from the SFP (area FG in figure 3 ) accrue to landowners.
Under the historical model the entitlements may be distributed differently between farms.
First, assume that farms receive entitlements such that * 1
. Hence, the total number of entitlements is larger than the total eligible area
. In figure 4 the equilibrium set is (A e * , r eh * ). Farm 2 cannot use all its entitlements and, as a result, will bid the rent up to r eh * (= 2 * e r + ). As above, if farms would not pay this rent, then landowners could always find another farm with unused entitlements who is willing to pay rent r eh * . Part of benefits from the SFP (area GH in figure 4 ) accrue to landowners. Gains of farm 1 are equal to area F.
Farm 2 does not benefit from the SFP.
Next, assume that farms receive entitlements such that
The land allocation will change compared to the equilibrium land allocation without the SFP, which is given by A * in figure 5. Because farm 1 has entitlement with a higher value than farm 2 ( 2 1 e e > ), it can offer a higher rent for additional land than farm 1. As a result, the amount of rented land by farm 1 increases whereas the land rented by farm 2 declines. In figure 5 the equilibrium set is (A e * , r eh * ). Part of benefits from the SFP (area FMHKL) accrue to landowners. Gains of farm 1 are equal to area BG. Farm 2 looses (does not gain) area KL. Thus, the SFP is partially capitalized into land values.
Tradable entitlements
First, we analyze how entitlement tradability affects the distributional impacts, if the total number of entitlements is larger than the eligible area, under the regional model. If farms own more entitlements than the total area T A , then trade in entitlements will not emerge. Given that farms have unused entitlements, they are willing to sell them. However, farms are not willing to buy additional entitlements because they cannot be activated. Hence, the distributional effects with tradable entitlements are the same as in the case with non-tradable entitlements.
Under the historical model we consider two different entitlement distribution schemes.
, the results are equal to the regional model and non-tradable entitlements: trade in entitlements will not emerge, as there are no buyers of entitlements.
, the equilibrium will shift from (A e * , r eh * ) to (A * , r et * )
in figure 5 . However, the set (A e * , r eh * ) cannot be a long run equilibrium. Given that at rent r eh * the marginal benefit of additional entitlement for farm 2 is positive (it gains 0
farm 2 is willing to bid for entitlement 1 e from farm 1 up to price Also farm 1 will benefit from trade in entitlements. Compared to a situation without the SFP, the land allocation is not affected while the land rent is higher. The land market equilibrium is at (A * , r et * ).
Dynamic effects of the SFP
In this section we investigate how distributional effects change if the SFP implementation induces structural adjustments in the economy. We consider two dynamic effects: the effect of a change in the productivity of incumbent farms, and the effect of a change in farm population through farm entry and exit.
Distribution of SFP benefits with productivity change 14
Up to now we assumed that the introduction of the SFP does not induce a change in farms'
productivity. However productivity is likely to change, either because of technological or institutional innovations, or in the presence of imperfect rural credit markets, the SFP itself may reduce farms' credit constraints and thereby increase productivity (see Ciaian and Swinnen 2008) . We now analyze how the SFP in combination with productivity changes affect land values and the distribution of the SFP benefits. The analysis considers two key dimensions: symmetry in the productivity changes and tradability of entitlements.
Symmetric productivity change and the SFP
Productivity changes cause a shift in farmland demand. When productivity change causes the same shift in the demand for all farms -which we refer to as a "symmetric change" -the effect is shown in figure 6 . The initial land demand of farm 1 is D 1 and the initial land demand of farm 2 is given by D 2 . The equilibrium rented area and rental price are (A * , r * ). A symmetric productivity change implies an equal shift in land demand of both farms. Assuming a symmetric technological improvement, the land demand of farm 1 shifts to D 1 1 and of farm 2 to D 1 2 . The new equilibrium set is (A * , r 1 * ). Land allocation is not affected. Land rent increases from r * to r 1 * .
The rent increase is driven by productivity increase.
14 In this section we consider a situation when the SFP entitlements are allocated based on land allocation equilibrium at the time of the SFP introduction and then analyze the SFP effect with productivity changes. Similar results hold for the situation when the allocation of the SFP entitlements among farms is not based on the land allocation equilibrium at the time of the SFP introduction, but on a past land allocation equilibrium. Indeed, the SFP allocation was started in 2005, whereas the allocation of entitlements was based on land distribution in the reference period 2000-2002. Proposition 4: With symmetric productivity changes the SFP only benefit farms, with or without tradability of entitlements and under all SFP models.
To show this, consider first the regional SFP model with non-tradable entitlements. As shown above, farms' land demand is kinked with the SFP. This is illustrated in figure 7 . Without productivity change, farm 1's land demand is given by D e 1 D 1 and farm 2's demand is given by This result is general. It is not affected by the tradability of entitlements or by the SFP implementation model. 15
Asymmetric productivity change and the SFP
If productivity change affects different farms differently, the land demand shifts asymmetrically between the farms. For simplicity, we assume that only farm 1 experiences a productivity increase. In figure 6 the land demand of farm 1 shifts from D 1 to D 1 1 . The land demand of farm 2 is not affected and stays at D 2 . The new equilibrium set is (A 1 * , r 2 * ). Because of higher productivity, farm 1 expands its rented area in detriment of farm 2.
Proposition 5: With asymmetric productivity changes and with non-tradable entitlements it holds that:
1. part of the SFP benefit landowners (i.e. the SFP is partially capitalized into land values); 2. the SFP constrain restructuring;
3. historical and hybrid models may or may not have stronger effect than the regional model on the SFP capitalization and restructuring.
Again, first consider the regional SFP model. The effect of asymmetric productivity change is illustrated in figure 8 . The benchmark equilibrium with the SFP and no productivity change is (A e * , r * ). For simplicity we consider the extreme case, when only farm 1 experiences a productivity change. 16 With asymmetric productivity increase the land demand of farm 1 shifts up from D e 1 D 1 to D e1 1 D 1 1 . The upward shift in land demand results in a significant increase in the rental rate, but does not change land allocation. The new equilibrium set is (A e * , r e * ). The increase in the rental price (r e * -r * ) is identical to the demand increase for land of farm 1 due to higher productivity. Because the increase in productivity is insufficient to overcome the gap in subsidies between farm 1 and farm 2 for renting additional land beyond A e * , there is no land reallocation, Even with increased productivity, the marginal value of additional land for farm 1 at A e * is equal to r e * , which is less than r * +e, the marginal value of land for farm 2 at A e * . 17
Without the SFP and with asymmetric productivity change, the equilibrium rented area and rental rate would be (A 1 * , r 1 * ). Hence, the SFP constrains land reallocation (restructuring) from farm 2 to farm 1 (A 1 * > A e * ), and part of the SFP is capitalized into land values. The 16 However, the derived results are more general and hold for any asymmetric productivity shock. 17 Only if the increase in productivity is larger than the per unit subsidies (e) there will be restructuring. equilibrium land rent with asymmetric productivity change and with SFP is r e * , while the equilibrium land rent with asymmetric productivity change and without SFP is r 1 * , where r e * > r 1 * . The total value of the SFP is given by area FGK in figure 8. Landowners' gains are equal to area HK. Area H is productivity gain and area K is gain from the SFP. The total gains to farms are equal area FG. Farm 1 gains the full SFP (area F) while farm 2 gains less than the total allocated SFP (area G). Part of the SFP (area K) farm 2 uses to compete for land with farm 1.
In contrast to the symmetric case, both the non-tradability of entitlements and the SFP implementation model can change the results with asymmetric productivity change. The mechanisms of the effect under the historical and hybrid models are similar to the regional model, but the magnitude of the effects is different. The variation in the value of entitlements between farms may cause a larger or smaller effect on the SFP capitalization into land values and on agricultural restructuring. The net effect depends on which type of farms have higher value of entitlements. If farms whose productivity increases less own entitlements with higher value compared to farms whose productivity increases more, then there will be a stronger capitalization of the SFP into land values and the SFP will constrain restructuring more. Otherwise, if farms, whose productivity increases less own entitlements with lower value, than farms experiencing a stronger productivity increase, the impact on the SFP capitalization into land values and on restructuring is smaller.
Proposition 6: With asymmetric productivity changes and with tradable entitlements it holds
that:
1. all SFP implementation models benefit farms;
the SFP does not constrain restructuring;
3. there is no difference between the SFP models.
First, consider the regional SFP model. In the previous analysis it was shown that, when entitlements are tradable, the equilibrium price of the entitlement is p e * = e (see figure 8 ).
However, with asymmetric productivity changes, tradable entitlements and the SFP, the set (A e * , r e * ) cannot be a long run equilibrium. Both farms would profit from land market transactions. At land allocation A e * the net benefit per hectare of farm 2 is r * + er 1 * . If farm 2 sells one entitlement and reduces the rented area by one hectare, its net gain per hectare is e obtained from the entitlement sale, where r * + er 1 * < e (see figure 8 ). Hence, for farm 2 it is profitable to reduce the rented area by A 1 * -A e * and to sell the equivalent number of entitlements. Farm 1 will have an incentive to rent more land (to take over land A 1 * -A e * from farm 2) because with asymmetric productivity change its land profitability has increased compared to farm 2. Hence, the equilibrium with tradable entitlements, with SFP and with asymmetric productivity change is (A 1 * , r 1 * ), which corresponds to the equilibrium without SFP and with asymmetric productivity change. Restructuring is not affected and the entire SFP benefits accrue to farms (area FGK in figure 8 ). Landowner gains are given by HK, which are driven solely by productivity increase but not by the SFP.
This result holds in general, for all SFP models. 18
Distribution of SFP benefits with farm entry
The results derived in the above analysis are conditional upon support linked to the current farms. 19 The entrants (who are potentially more dynamic and productive and therefore a source of productivity growth) are excluded from the SFP support system. To address these concerns, it was decided to create a 'reserve' of subsidy entitlements for entrants. 20 In this section we analyze how these reserve entitlements affect the SFP rent distribution. 
Non-tradable entitlements
In this section we illustrate the effect of entitlement non-tradability in a static framework.
However, the presented results are general, they hold for both static and dynamic framework. The effect of non-tradable entitlements under the regional SFP implementation model is illustrated in figure 1. Granting the SFP entitlement to entering farms will induce a rise in land rent from r * to r er * . 23 The increase in land rent is equivalent to the per hectare payment e. Because of higher demand for land at the margin, landowner may rent their land to the entering farm if the 20 There are also other cases when entitlements can be allocated from the reserve. For example, entitlements from the reserve can be granted to farmers located in areas subject to restructuring to avoid farms abandoning land. 21 Here we consider the case when the total number of the allocated entitlements is smaller than or equal to the eligible area. 22 This was shown in Propositions 1, 4, 5, and 6 where it was assumed that entrants were not eligible for SFP. 23 It is assumed that new farms enter the sector if their profits from farming are higher than the opportunity costs. A marginal farm which does not enter the sector without the SFP earns just less in farming than the opportunity costs. If the SFP increases farm profits then this farm will have an incentive to enter farming. incumbent farm does not pay this rent. If new farms are eligible for the SFP, then their marginal benefit of cultivating land equals the marginal value product of land plus the per hectare payment e. As a result, they can offer a higher rental price for land. The incumbent farms are willing to bid the rent up to r * + e (see figure 1 ). Hence, farms will bid for land until the rental rate will reach r er * = r * + e. Thus, the reserve entitlements granted to entering farms makes the effects of the SFP very similar to the effects of the area payments (Ciaian and Swinnen, 2006) . Hence, under the regional model with entrant eligibility for entitlements, the SFP is fully capitalized into land rents and all subsidies accrue to landowners. Landowner gains are equal to area FGHK in figure 1.
Next, we consider the historical SFP implementation model. In this case the impact of the SFP on land capitalization depends on the value of entitlement (e R ) which entering farms receive from the reserve. The SFP may be partially or fully capitalized into land values. Under the historical SFP implementation model the value of entitlement may differ between farms, e.g.
2 1 e e > . If 1 e e R ≤ then the SFP is partially capitalized into land values. In this case the entrant can bid the rent up to r eh * (= r * + e R ). This is illustrated in figure 2 where it is assumed that 2 e e R = . Landowners' gains are equal to area GH in figure 2. Only farm 1 with high value of entitlement benefits from the SFP -it gains area F. Farm 2 does not benefit from the SFP. 24 If 1 e e R = then SFP is fully capitalized into land values. In this case farms that own entitlements with a value smaller than e R (farms of type 2) will be competed out by the entrants.
Given that the entering farms can obtain an entitlement with a higher value 2 e e R > , they will compete out the incumbent farms for land. Entrants will bid the rent up to r * + e R and the SFP will be fully capitalized into land rents.
Tradable entitlements
The tradability of entitlements will not affect the results obtained above, as tradability does not 24 If 2 e e R < then also farm 2 gains from the SFP. change farms' marginal conditions. Hence it does not affect farm willingness to pay for land use.
The market price of tradable entitlements (p e * ) will be zero, p e * = 0 under the regional model, because the SFP is fully capitalized into land values. Given that farms do not benefit from the SFP, they are not willing to pay for entitlements. Moreover, the entrants can obtain entitlements for free. A farm buying the entitlement would therefore be unable to compete for land with the entrant. As a result, making entitlements available for free from the reserve eliminates market for entitlements and makes the issue of tradability irrelevant.
Under the historical SFP model the price of entitlements will be positive only when the SFP is partially capitalized into land values (i.e. when 1 e e R < ) and only entitlements with value larger than R e will have a positive market price (i.e. entitlements of farm 1 in figure 2 ). Only entitlements with value larger than R e benefit farms 25 . The rest of entitlements will have zero market price. 26 However, tradability does not change farms' marginal conditions. Hence the tradability of entitlements does not affect the results obtained for the case when entitlements from the reserve are allocated to the entrants.
Full versus partial eligibility for entitlements
In reality, new entrants may not be eligible for entitlements for the entire area that they want to rent. If only part of the entrant land is eligible for entitlements, the SFP benefits both farmers and landowners, i.e., the SFP rents will be shared between landowners and farmers. The more constrained is the entitlement acquisition to entering farms, the more the SFP benefits farms. 25 In equilibrium shown in figure 2, the benefits of farm 1 per entitlement are equal * 1 eh r e − . 26 However, even though the price of the entitlements with the highest value ( 1 e ) will be positive under the historical model, the entitlements will not be traded in the static framework with symmetric productivity change, because the land rented by farm 1 with the entitlements 1 e will not change in the static framework with symmetric productivity change. Only the entrants may acquire entitlements from the reserve.
On the other hand, the more constrained is the distribution acquisition to later entering farms, the more unequal is the rent distribution from the inter-generational perspective. Hence, the optimal policy of entrant eligibility for entitlements faces a trade-off between benefiting resource owner versus users on the one side and inter-generational equity on the other side. Table 3 summarizes the key results of the SFP capitalization into land values in a static framework, for full, partial and zero entrant eligibility for entitlements and under different SFP implementation models. The SFP is fully capitalized into land values with full entrant eligibility for entitlements under the regional model (see table 3 In all other cases there is a partial SFP capitalization into land values. Everything else equal, for a given value of entitlement which entrants receive from the reserve, the capitalization is stronger under the regional model than the historical or hybrid models. Between the two latter, the capitalization is stronger under the hybrid model than under the historical model. This result is due to a stronger variation in the value of entitlements under the historical model than under the two other models. Table 4 summarizes the effect of the SFP on land capitalization with asymmetric productivity change for full, partial and zero entering farm eligibility for entitlements under different SFP implementation models. The effects with asymmetric productivity change are similar to the effects shown in table 3 for the static framework. However, with asymmetric productivity change the tradability of entitlements does not affect the results. Given that productivity change triggers land reallocation and adjustment in land rent, this was less important in the static framework. If entitlements are non-tradable, then less productive farms will use the SFP to compete for land and induce distortions in the land markets including capitalization of the SFP into land values. With fully tradable entitlements less productive farms would choose to sell entitlements because of higher benefits from selling compared to making use of entitlements and continuing renting equivalent amount of land. Additionally, with asymmetric productivity change and constrained tradability of entitlements, the SFP may constrain restructuring. The entrants' eligibility for entitlements has an opposite effect on restructuring. Given that entrants can use the entitlements they receive from the reserve and compete out less productive farms which use the SFP to compete for land, entrant eligibility for entitlements will stimulate restructuring. Hence, with non-tradable entitlements, the restructuring is more constrained the more entrants are constrained to obtain entitlements. However, with full tradability, restructuring is not constrained irrespective of whether the entering farms are or are not eligible for entitlements.
Distribution of benefits from the SFP with farm exits
The effect of farm exits from the agricultural sector is analogous to the effect of a negative productivity change. With farm exits there is a downward shift in the aggregate land demand rather than an upward shift with productivity growth. If this effect is symmetric (i.e. if farm exit is equal between farms of type 1 and type 2), then the SFP will benefit farms both with tradability and without tradability of entitlements. The effect is similar to a symmetric productivity change.
The SFP will affect land values only if there is an asymmetric shift in land demand, which takes place e.g. when farms of one type exit more than farms of the other type. This asymmetric shift leads to changes in the relative willingness to pay for the rented land between farms, which triggers land reallocation and adjustments in land rent. The relative willingness to bid for land of the more exiting type farms will decrease compared to the less exiting type farms. Hence, without the SFP, the land demand of the more exiting type farms will decrease and the equilibrium land rent declines. However, the SFP payments may hamper these adjustments and the SFP may be capitalized into land values. Similarly to asymmetric productivity change (proposition 5), this will be the case with non-tradable entitlements and with asymmetric shift in land demand induced by farm exit. Part of the SFP will benefit landowners and the restructuring will be constrained.
With tradable entitlements SFP will benefit farms and restructuring will not be constrained, which is equivalent to the case shown in proposition 6.
Summary
In this paper we study the distributional effects of decoupled Single Farm Payments in the European Union. The main findings of the paper can be summarized in the following results:
• In a static world the SFP benefit only farmers, irrespective of the implemented SFP model and irrespective of whether entitlements are tradable or not. In other words, the SFP is not capitalized into land values.
• However, if the total number of the allocated entitlements is larger than the eligible area, then the SFP gets capitalized into land values and benefit landowners.
• Conditional SFP payments may reduce farm benefits from the SFP, depending on the nature of the conditions.
• If new entrants are eligible for the SFP, then under the regional (historical and hybrid) model the SFP is fully (partially) capitalized into land values.
• With symmetric productivity change, the SFP benefit farms with or without entitlement tradability under all three types of the SFP models.
• With asymmetric productivity change and with non-tradable entitlements: part of the SFP benefits landowners; the SFP constrains restructuring; and the historical and hybrid models may or may not have stronger effect than the regional model.
• With asymmetric productivity change and with tradable entitlements: all SFP implementation models benefit farms; the SFP does not constrain restructuring; and in terms of land rents there are no differences between the historical, hybrid and regional models.
• With asymmetric productivity change and with new entrant eligibility for entitlements: all SFP models benefit landowners; the SFP may constrain restructuring only with historical or hybrid models; and the historical model is fully capitalized into land values; the hybrid and regional models are partially capitalized into land values. 
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